Question 1
This question contains multiple parts. Make sure to read all the insfructions and answer each part.

A train moves on a straight track of length d=4.86 km connecting two stations. When speeding up the engine can deliver an acceleration of a; = 0.972 5—”} . When breaking the brakes can
deliver an acceleration of magnitude a; = U.298§

Part a (1 points)

The train leaves the first station from rest and the engine constantly accelerates, what is the velocity with which the train reaches the second station ?
Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23, -2, 1e6, 5.23e-8

97.2m/s@

Partb (1 points)

What is the total time it takes for the train to start at the first station, accelerate for some time, then immediately break for some time and come to a stop at the second station ?

Please enter a numerical answer below. Accepted formats are numbers or "e” based scientific notation e.g. 0.23, -2, 1e6, 5.23e-8

206s@

Your actual answer was 206.44 which differs from the answer above by & small rounding error or significant figures. Check with your instiuctor how this will be graded in & testing situation




Question 2

This guestion contains multiple parts. Make sure to read all the instructions and answer each part.

You look outside of your window in you apartment on the 5th floor. You see a ball going straight up and measure the time it takes for the ball to cross the window from the bottom to the top
1=0.463 s. The distance between the bottom and the top of the window is h=1.29 m.

Part a (1 points)

What is the velocity of the ball when it passes the bottom of the window ?

Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.23e-8

5.05 m/s@

Partb (1 points)

After some time you observe that the ball is coming straight down outside the window, what is the time it takes for the ball to pass from the top to the bottom of the window ?
Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.23e-8

04635

Partc (1 points)

Calculate the maximal height the ball will reach, measured from the bottom of the window.

Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.23e-8

1.3m@
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Question 3
A small objects moves on a circle of radius R=7.90 m. The speed of the object as a function of time is v = ¢t with ¢; =2.98 %
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(1 points)

The object starts at t=0 on the positive x-axis and moves counterclockwise around the circle. When the object has an angle cv = 30.1 degrees with respect to the positive x-axis ,measured counterclockwise, what is

Part a
the direction of the instantaneous velocity vector (with respect to the positive x-axis, measured counterclockwise) ?
Please enter a numerical answer below. Accepted formats are numbers or "e” based scie i 1on e. L £
120degrees@
Partb (1 points)
What is the magnitude of the instantaneous acceleration vector at time t=1.32s ?
P nter a numerical a below. Accepted form e 1scier e.g 2,1e6,5

3.57m/s"2@



Question 4

This question contains multiple parts. Make sure to read all the instructions and answer each part.

The position of an object in three dimensions as a function of time is given by
T = (af® + bt)i + ct?j + dk

Where %, _':f, k are the unit vectors in the X,y and z direction, respectively.

The parameters take the following values:

a=3.15 %

b=-3.70 %

c=5.86 %

d=-1.76 m

Part a (1 points)

What is the speed of the object at timest=1.815?

Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.232-8

22.6m/s@

Your actual answer was 22.56 which differs from the answer above by a small rounding error or significant figures. Check with your instructor how this will be graded in a testing situation.

Partb (1 points)
Find the time when the instantaneous acceleration @ and the instantaneous velocity @ vectors are orthogonal. =

Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.23e-8

0.132s@




Question 5
This question contains multiple parts. Make sure to read all the instructions and answer each part.
You throw a ball off a cliff of height h=13.3 m, the initial speed is vy = 14.7 ? and the angle with respect to the horizontal (measured counter clockwise) is given by o« — 32.5 degrees. The object lands a distance

d on the ground below the cliff. (Note the figure is not drawn to scale)
Image size: smLMax =
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Part a (1 points)
What is the maximum height above the ground the ball reaches ?
Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23, -2, 1e6, 5.23e-8
16.5m@
Partb (1 points)

What is the angle 3 the ball makes with respect to the horizontal (measured counter clockwise) when it lands on the ground ? Please give the answer in degrees

Please enter a numerical answer below. Accepted formats are numbers or "e" based scientific notation e.g. 0.23,-2, 1e6, 5.23e-8

125degrees@

Your gctusl anewer was 124.6 which differs from the anewer above by & small rounding error or significant figures. Check with your instructes how this will be graded in 2 testing siuation.




Question 6 (1 points)

For the first five seconds after take-off the rocket engine can deliver a net acceleration (i.e. we include the contribution of gravity into this acceleration) of magnitude
a=ct’+b

with

c=7.04 %

b=10.4 &
ye

What is the speed of the rocket 3.94 seconds after take off ?

Please enter a numerical answer below, Accepted formats are numbers or "e" based scientific notation e.g. 0,23, -2, 1e6, 5.23e-8

185m/s@




Phgancs A Mid+erm A

-
iy oo et S Ay gy o e Yt e S i - W s e el el T L — -

| acunowwiedge the about-mentianey terms ofP4ne UCLA studes+code of

Hc_?\dvﬂﬁr, declore #thﬂf.mﬂ Worke vl be solely my owwon, and Fihct— | i

= o el . ey e L -3 e

NO¥ communicche LY on, yone ot~er thenHthe nadrricrer + Prector3 ' Gny

e ey el P L = L - Bl B o el o S N - Sy L, R IR Pl T e o e i e o o oy gl o o s Wit i il - - A p————

e} WGy during  Hhe €x am L S — S

P el o o= e e — U el e R pr——— LR L el —p— -

dNgned: \fpzina D, ' o . I

o - -
- Lo — e e el m— o - — Y o Wl T W AT e e e e — T g—] oy —r




3 5.6 e cd T Lt B —— PR - . o . e e B e B o o
‘:‘! a, = .97 nis? (Sbcedmbu':‘5
B c - o = - .- - R = = __'_ ne s g e . % -
Brdflum s UgLom %2 T 26T st (slewrnydeemd

9\” Fé'\rs"'aﬂf accelerction:  using CquH"IOn T AN "’if"fM,.,,ﬁ. )

h Has cese, ,(Lt) digHSLrOm ¥. =0Om, . = 0m.’5 Ca:.mmm -fhe 'i'r‘au\

——— : il e e Y Slerts Cromm reat?d
o= a‘ =, a72 mla" be«:'m.;ae -Me-l'mn c:aoeed-ﬁau o.
- d o+ob +3 0« t? S
: ;- a £t 3 UELOm = (972 7Y e?

{'. _ fsOm
R T O S 5 A s B +C ATZmssE)

t:z 100s

Frbm b we con §ind *‘lne -Vmcl vclocc+ \Y
R, O i, ...l e . W1 . B
3"“ equakton : v(,c) v, tat A VpTVie) T V,+Q,t
VF g v(loey= 0 r (,9772 mis?) (100s)
) vp = 47,2 mls
_ . s § oo B R R S B S o JE -
L) ‘1','&%-‘5" ¢f Jurma |¢n3"h b’( At 2 t."t‘, (ko= 0) 0 Ab =&,
"""" _— T T T ‘:—~——d"——' T a=a, A2 i a? Vo= Omls Xq E
SUUNRIPINUINE . S — T “__"_“"' A, 2 X, Xe o Ax.: x v(b )-
T T T during 161 4Th A:(,'. AI:" te t,

e et s o et

0h=8a,s -.298mis?® Vy = Ve, } x,- x,

Ax:= Xgp~ X, xz-:ol=l-\iluo- Vg =vied =0

et me = e s e

TS T
general eaustion: viedzv, tat o viep=zotag, S Solve For b B :

Sor l"‘S"‘Ax" ‘“’Q Xot Vot +imt?d X, ‘°+°""°~|t| -\Plualn t.. X = -a.(_"-i.‘.-f)' VeSS

. Wy

. Y= Vf.e)*a Er 3 o=vig)+a,te
For ‘,?"_EL*.‘L.Q_’EL;_ ledevpvar G Vi SR e e

e
B Froen 0bOVE, vit D= o, t, so O=aq, "~| ra.ltp 5 ES E;_;‘— —
T WLEYT X ¥ Vak 2“ 3 d=x, * Vit )t; e, _...
R N R o Wa—
T .__.l‘-' “___" 3 d T vledt FRVITE % %q )’
e R R 2 dee A ) ;g at )

ez e ey (2 )+

e e e~ TGRS SN vit -a, vien vieDy | G."- v(t.\‘
Sups+rrvhny t. ‘-) 'TE‘} v(\(4q1)*“{—‘

e e




T —y2 . TP ST SRR ———
Cort) timep) ¥ = AL — : A
> Ph hjma d o, +Vll= ) e - W
do VLD viEN® v (eD? g
2o “Ooa
A IL_ ‘zaf , 7 ——— . sk
dz M - ‘Z.mV(tr.)ng.v Lth - MM—Z
MI&Z———-—Q-Q—QT———H-&T 2a,89 RRS—
3Mb$+l*'vhﬂb values:
UBlo.. o CLEMETSETIRETy (EST U
. - 2 (,212mLa2) (- _‘ZQIMN"S . e
Nz 5w Hilg o = mld Bl R
—5"7% w2 /g4 - - — e = o e

i e ———— i ek e e = As A

P ———— Pl L e g

v(b Y= 47T, OBMJQ

¢ d—d— mimiwe —— =

L ow viE)D _ H7T.08m/S yg.44s

. Stndmé £ i35 S‘LOM ecrlier, e o, - . agf;gb}:_ R e e S A
' e,k _ =, 972miax. HE. HYS ¢
finding by | Fromvefore, bp = 2=t = TITEMI b_‘_-l.%g -|5¢800s

':fo-”:,l = Hg 443 ¢ '58 S __h_{ZOU.LIHS_) - L




4" '\.t‘g |q—0_33

m.l:,‘, Wzl L8
z20

0) Fnd v er time £, (30 Sind v,) Ay =1,29m = X(&) %o a =-9:="9.80m/s*
scncral eGveten YLED =y, + Vot * -éat"' E, -, 4u3s
Wbstiing’ DY = Vo b, — 7 gE?
1.28m = v, Luu3s) - 39 (4u3d® -
) e daectory 1S Summetricel. vhe ball Lill £l gost ¥he wwindoww on
e wey dowan In ;h@ Same oamoun*+oT +ime 1+ ~+°ou +o 90 ubd wu_,,,,g;;,_
- 4L 35
Y find e meax height:
when #e ball 13 2+ e me x heldm—, V:Omls . e+ Eyalt +h“7'?3+"’-3§'fn?§n2§3+
qer €an ViD= Vo r ot 2 0% Ve =g iy :_\;'.f' 2 Cmax  btmax® E":’;15_”‘3-':. 515

den €an:  YLEI= Yo t Vot +38E° D Y(tmaedz 0+ Vo brnax =39 Emax”

Subs+vhny Numbers - Ylemax )= 5.05mis (.5183)-379 (.51% )%

Y C+mud= |,30 m




]

- - = -

a) m=3o:‘. Loy, s | --‘“ ot ¥

‘
X

@ Nz byl clr?,qSMIBz'_ i!;'?.‘%am“ -

V Should be pecpendicul ar +o

) ,5
‘ &\& pr+X Gaer3

W" p=160-90 - & = 54.9°
ok

N Y = Wo-90,-90-8 = (20.1°

b or time £=1.32s |, find |2

2 ~ _alel ov
From beolc!  Cregy %;: R pps = =4

s dc - b
- (G|t!z C|zt1
Arad T T S g

- (’2:le!3131' U'az"‘}l =~ 1.9C miIs?

a‘qad - [ -
. 9 . e - rmmm T.90 m
‘La.ﬂ: - - | = ' 'N‘f‘

ot _
fa?l = J laL*+2.98%* = 3. 57 meg™




1

? ‘-(Qt{i- bEd) T+ et?s Falic whee a= 3-15mis? b=z -3.70m/¢st c= 5.8em/s?®

d =~ Temis?

Q) §inel >peed at t=].€ls

J = '3'1 ~ (¥Rloe ity s thederivehue of pos tien).

-h,
Y R -@at+R)) r2ct) 0L

o+ £=1.81, \.?-:(2_ (3,15’1’”:") (Lg)s)-3 f'lm)s")f + 2 (5. 8em IS?')(.L?‘S);‘

o = (1.7 mis)t + (21,21 mis) T

Speed = |V ] = (.Amh %+ (21,21 miaY%6T 22,50 m1s

b

) find atime when a LV

-3 . -
accelera+ion Is Hhederiverive of Veloethy Se o= 'ddb o - 56 1_—2(_3 - 50

——

Hhe veckors art ortmoyonal when Rey = O

(207 #2¢5) * (2at+67 v2ce ) = ©

o2t +2ab + He*t =~ o

U (315m/D2t +2(3.05m152)(-3,1m/s2) + U (5.8Lmis?) ¢ = o

39.09mYsY £ ~23.31mY/sH + 1313 LemP/s9 ¢ = O

}

177.05m2/sH & = 23.3 | m*/aY

t = .132¢




g

Vo = 4.7 mis €= 32,5°

W3l2.3m

S——

Q= -9 =-9,80m/s?
= Vs Sin & = 4. Tm!sSin32.5°

ad find may hel&h"‘-

Ll [Vey Ve et
ﬁ\/m

-fmdmo ¥,y components of Veo.

ar max heixh-, Vv, = O mlis | tzEmax Voyu=1.40mis

@
gen eqn v?ce)= Voy + oyt Ygx = b cosaC = U, ImIscos 32 5
Vo:( = l? ' "’o m/s

4
V5 Ltmag ): Vos - 3 tma‘

5 Vo ,LA0m /s _
O Voy - § bpax trmax = -5-‘5‘= 7——"—3ﬂ-’ = .20Ls
genean: YTy, +v,, b +3at”
2
% Y Lemaxd = b + Voy Emax ~ '71_' 8 Emeax

Y Lbmax) = 13.3m + T.9mis (. 80L3D"39 (. 200632

b (bmex) = lb. B m

)}

find e directron of e Finol Veloudy vect+ar 4o find B

Yled =Yg+ Voyt "'.;'a,t’

gen éqn
and \jtb:) = Om , ﬁﬂd \/oks T Om/s

le+ Y, = maxhegnt=1L.5m

-l Bm = Okbc -39 te"

= ,]?‘—-—g——‘“'s’" = 1.83s

o= ¥
39 te* te ©
2. Ly s

-Ju.5m =

"

Bforal T bmax ¥ Ep T ,B0LS +1.3FS

gen ean: v, (ED= Voy+ a4t le+ Voy = 7.40mIs ageain
\*/'(1( Erora) = Vou = 9 Eromal
vy Leyoread ® Timis =9 (2,048 7 =|71,97 mis =vey

gy gen ean: V, LED = Voyx + axt Ox = 0 migt
e Vi Vyx Lbsna=Vo x +© = l’)..'-l,mla 2 Vix

N deny = g yee (RER) < 3L

Lo £)

P =Y+90°=34.0°+6G0%= 124.0L°




D T i e
e B et o S e e g i i i e s i,

- C-b‘?' + b (he‘l' accelerationD B
¢c=7,04 mig" h — 10.4 m!s'-
) ) g$.9ds T r3.Q4s . 4 .. 2 3,945 E
— ’ 2 = l:
Speed a+ 3.94s = S&atdt = f ct®+b d& [.%_: + bt:] o . B

- i‘;!"'?,OHm{a . (3.943)3 -a-lmqme 324y

el

— el b S eSS ER - —




